Alteration of methylation status in the ATXN3 gene promoter region is linked to the SCA3/MJD.
DNA methylation has been acknowledged as one of the key epigenetic mechanisms involved in the regulation of gene expression and genomic functions. Alteration of the DNA methylation level has been linked to modification of the disease progression and instability regulation of certain disease-causing repeats in neurodegenerative diseases. In this study, blood samples collected from spinocerebellar ataxia type 3/Machado-Joseph disease (SCA3/MJD) patients versus control were used to explore the potential link of DNA methylation levels at ATXN3 gene promoter to the pathogenesis of SCA3/MJD. We found that the methylation levels in the ATXN3 promoter were significantly higher in SCA3/MJD patients relative to the controls. Furthermore, higher methylation levels were detected in the SCA3/MJD patients with earlier age at onset and the families with an intergenerational CAG repeats instability. In addition, the first CpG island of the ATXN3 promoter served as the main regulation region of DNA methylation. These findings suggested that an epigenetic change may contribute to the pathogenesis of the SCA3/MJD and provide potential therapeutic targets for CAG repeats-based diseases.